The impact of co-solvents and the composition of experimental formulations on the pump rate of the ALZET osmotic pump.
The water-miscible co-solvents polyethylene glycol 400 (PEG400), N-methyl-2-pyrrolidone (NMP), and N, N-dimethylacetamide (DMA) exhibit the potential to increase the solubility of poorly water-soluble compounds and therefore they represent promising vehicles for compound delivery using osmotic pumps in early discovery experiments. Thus, the selected co-solvents were investigated for their compatibility with the interior of ALZET osmotic pumps. Moreover, 1-week pumps were filled with mixtures of either the co-solvents with water (60:40, v/v), with neat PEG400, or with PEG400/water mixtures of different concentrations. It was determined whether the composition of an experimental formulation could have an impact on the overall pump rate with 14C-mannitol being used as the model compound. It was found that neat PEG400 was compatible with the reservoir material, whereas NMP and DMA were tolerable only in aqueous solutions up to 60%. PEG400, NMP, and DMA mixtures with water (60:40) resulted in release rates comparable to those of water and PEG400/water mixtures of lower co-solvent concentration. Moreover, as demonstrated using the various PEG400/water mixtures, the amount of co-solvent in the formulation had no significant impact on the overall release profile. By contrast, the use of neat PEG400 resulted in a significant decrease in the pump rate.